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@ Granulate containing gamma-llnolenic acid, eicosa pentaenolc acid and/or docosahexaenoic acid, method for its 
manufacturing, its use In edible products, and a tablet containing It. 

(g) A granulate comprising an oil-powder mixture containing 
2-75 0/0 vegetable oil and/or marine oil containing essential fatly 
acids selected from gamma linolenlc acid (GLA), eicosapen- 
taenoic acid (EPA) and/or docosahexanenoic acid (DHA) 
and/or other marine oils and a water-soluble carrier, in 
combination with a solid pulverulent filler and a binder. Tablets 
containing said granulate. Use of said granulate and tablets In 
pharmacy, dietary supplements, food products and fooder. 
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Description 

Composition 



Field of the Invention 

5 Tfie present invention relates to a granulate comprising an oil-powdisr mixture containing 2-75 o/o oil 
concentration of vegetable and/or marine oils and a water-soluble carrier in combination witli a solid 
pulverulent filler and a binder, and to the preparation of said granulate, use of said granulate especially for the 
preparation of tablets, as well as said tablets. 

10 Background of the invention 

Currently available vegetable and marine oils containing essential fatty acids are administrated in fluid form 
in bottles, containers or in soft or hard gelatin capsules. Particularly, this applies to oils containing gamma 
linolenio acid (GLA), eicosapentaenoic acid (EPA) or docosahexaenoic acid (DHA). 
A great disadvantage with these oils in oil phase is that they can not be mixed with water-soluble 
15 substances. 

A long-felt want Is to prepare tablets comprising a high content of the essential fatty acids GLA, and/or 
EPA/DHA, since tablets are an administration form easy of access. However, a lot of practical and technical 
problems have prevented the preparation of such tablets. Surprisingly, the preparation of a granulate 
according to the present invention has been capable of solving these problems. 

20 

Description of the invention 

The object of the present Invention is to prepare a granulate, having a high content of fatty acids and 
compressabiiity properties especially suitable for the preparation of tablets for application In pharmacy, dietary 
supplements, food products and veterinary medicine. 
25 Oils suitable for conversion to an oil powder mixture are vegetable oils and marine oils containing essential 
fatty acid, especially oils containing gamma llnolenic acid (GLA), eicosapentaenoic acid (EPA) and/or 
docosahexaenoic acid (DHA). Examples of oils suitable in mixed or unmixed form to be convertible to powder 
phase are vegetable oil such as black currant oil, borage oil, evening primrose oil, wheat germ oil (vitamin E), 
biosynthetic gamma llnolenic acid oil and marine oils such as cod liver oil, salmon oil and shark liver oil. 
30 Antioxidant e.g. vitamin E (alpha tocopherol) or combined alpha tocopherol and ascorbyl palmitate is added 
to the oil for protection against oxidation of the granulate in the manufacture and storing. 

Carriers suitable for mixing with the oil to convert the oil to an oil powder are a defatted, water-soluble 
carrier alone or in combination. Such carriers are proteins such as plant proteins e.g. soybean protein, animal \ 
proteins e.g. egg protein, miik protein, caseinate, polysaccharides such as starches e.g. corn starch, potato 
35 starch, amylopectin or cellulose. 

By a careful choice of vegetable carriers and vegetable oils, an oil powder mixture free from animal 
substances can be prepared, which is important in manufacture of several products for allerglcal persons. 

Suitable solid, pulverulent fillers for mixing with the oil-powder mixture are sugars or modified sugar 
products e.g. dextrose, lactose, fructose, saccharose, sorbitol, mannitol, potato starch, corn starch, 
40 amylopectin or cellulose. 

Conventional binders are such as unmodified or modified polysaccharide products, for instance cellulose 
polymers such as methyl cellulose; hydroxy propyl starch or acacia (Arab.gum). 

Examples of additives are vitamins, enzymes, minerals, pollen products, ginseng products, flavouring 
agents and pharmaceutically active substances such as antibiotics, hormones, cortisones etc, 
45 The preparation of the oil-powder mixture is in the following way: 

(I) heating the oil to e.g. 20-70° C depending on the oil used; optionally adding of an antioxidant a 
monoglyceride preferably 0,1-1,0o/o (monoglyceride w/oil w) vegetable monoglyceride with vigorous 
stirring. The monoglyceride makes the homogenisation easier. 

(ii) simultanously, a defatted carrier Is dissolved in water with vigorous stirring and heating from 
50 e.g.20''Cto65''Cdepending onthecarrierused, 

(ill) the mixture (i) containing the oil and the mixture (ii) containing the carrier in water solution are 
mixed with vigorous stirring, 

(iv) the resulting mixture is then emulsified by means of a conventional high pressure homogenizer 
working at a pressure above 100 kg/cm^ (100-250 kg/cm^], 
55 (v) the emulsion formed is dried in a conventional spray-drier. The emulsion out-coming from the nozzle 

meet warm air having a temperature about 200° C. The powder formed in the spray-drier has a 
temperature of about 70'' C. which can be lowered to room temperature (1 8-23° C) by passing a fluid-bed 
drier or similar device. 

The oil-powder mixture has an average particle size of from 0,1 to 1,6|i. at agglomeration the particle size 
60 increases. The oil concentration of the oil-powder mixture may vary from 2 o/o to 75 % especially from 20 % to 
75 o/o (w/w) preferably between 40 o/o to 75 (w/w) depending on the amount of oil being added to the carrier 
solution (step iii above). 

The preparation of the granulate of the present invention is performed in the following way: 
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(a) dry-mixing the oil-powder mixture, optionally containing an antioxidant, with a solid, pulverulent filter 
preferably dextrose, optionally adding of a diluent, with vigorous stirring, 

(b) simultanously, a conventional binder e.g. methyl cellulose, hydroxy propyl starch Is dissolved in 
water with vigorous stirring, 

(c) the dry-mixture (a) containing the oil-powder mixture and the fliier and the mixture (b) containing the 
dissolved binder are mixed with vigorous stirring, 

(d) the granulate obtained Is then dried preferably by means of a microwave oven at a temperature 
between 20-50° C. 

(e) the dried granulate is then driven optionally together with additives through a sieve to desired size. 
The granulate has preferably a particle size of from 0.5 to 3.0 mm 



Example 1 Oil-powder mixture, 50 % borage oil 
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Drying of the granulate in microwave oven gives a very short drying time and prevent oxidation. 
The advantage of the granulate according to the invention is: 

- that the granulate has a high content of oils 

- that the granulate has suitable compressability properties to admit in the preparation of tablets, for human 
and animal use 

- that the granulate can be mixed with other dry substances which means Increased field of use, such as 
mixing in food products. In fodder, dietary supplement, pharmaceuticals etc 

In preparation of compositions containing essential fatty acids in the form of dosage units for oral 20 
administration tablets are a preferred administration form. 

Tablets are a preferred administration form compared to capsules since the dosage of the active substance 
can be varied within a much wider range compared with capsules. It is easy to make a tablet of a suitable size 
containing a sufficient amount of active substance. Several people prefer tablets to capsules owing to taste, 
design, easier to swallow etc. ' 2s 

Tablets of the present invention are especially suitable as chewing tablets or effervescent tablets. The 
chewing tablets may also include vegetable fibres. Incorporation of an acid/ bicarbonate mixture e.g. a tartaric 
acid/sodium bicarbonate mixture, mal<e the tablets effervescent on addition of water. 

The tablets are prepared by pressing the granulate obtained optionally with addition of additives in a 
conventional tablettng machine. 

Additives can optionally be added in the preparation of the granulate and/or in preparation of the tablets. 

The invention will be illustrated by the following examples without being limited thereto. 
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Components 
Soybean protein 480 kg 
Borage oil 480 kg 
Water 1 760 1 

Vegetable monoglyceride 1 kg Soybean protein was dissolved In water with vigorous stirring and heating 40 
to about 65° C. Borage oil containing antioxidant was heated to 65°-70°C and monoglyceride was added with 
vigorous stirring. The borage oil was mixed with the aqueous soybean protein solution with vigorous stirring. 
Then the mixture obtained was pumped to a conventional homogenizer working at a pressure above 100 
kg/cm2 (100-250 kg/cm2). The emulsion formed was then dried in a spray-drier, wherein the warm air has a 
temperature of 200° C. The outcoming oil-powder mixture has a temperature of 70° C, which temperature was 4S 
lowered to 20° C by passing a fluid-bed drier. The resulting oil-powder mixture containing 50 o/o (w/w) oil has 
an average particle size of from 0,1 to 0,5 \l. 
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Example 2 Oli-powder mixture. 50 o/o marine oil 

Components 
Soybean protein 480 kg 
Marine oil 480 kg 
Water 1 760 1 

Vegetable monoglyceride 3 kg The oil-powder mixture was prepared in the same way as described in 55 
Example 1. 

Example 3 Gl-A granulate 

Components qq 
Borage oil-powder mixture (50 o/o oil) 350 mg 
Dextrose (EMDEXR ) 250 mg 

Methyl cellulose 15 mg The components were mixed to a granulate In the following way: 

10 mg Methyl cellulose was mixed with water and the mixture was stored for 1-1,5 hours. The borage 
oil-powder mixture as prepared in Example 1 was dry-mixed with dextrose and 6 mg methyl cellulose. The 65 
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methyl cellulose was added as a binder. Thereafter the dry-mixture was granulated with the water solution and 
the granulate obtained was dried In an oven during 24 hours or In a microwave oven, alternatively. After drying 
the granulate was driven through a sieve to desired size. The granulate obtained may thereafter be pressed to 
a tablet in a conventional tableting machine with addition of a conventional binder such as a cellulose derivative 
5 e.g. AviceIR . 

Example 4 GLA granulate 

Components 

W Borage oil-powder mixture (500/o oil) 350 mg 
Dextrose (EMDEXR) 250 mg 

Hydroxy propyl starch 100 mg The components were mixed to a granulate In the same way as described 

in Example 3. 

15 Example 5 GLA-Vitamin B6 granulate 
Components 

Borage oil-powder mixture (500/o oil) 350 mg 
Dextrose (EMDEXR) ^0 mg 
20 Hydroxy propyl starch 100 mg 

Pyridoxine chloride 20 mg The components were mixed to a granulate In the same way as described in 
Example 3. 
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Example 6 EPA/DHA granulate 



Components 

Cod liver oil-powder mixture (50 o/o oil) 350 mg 
Dextrose (EMDEXR) 250 mg 

Methyl cellulose 15 mg The components were mixed to a granulate in the same way as described in 
30 Example 3. 

Example 7 GLA/EPA/DHA granulate 

Components 

35 Borage oil-powder mixture (50 Q/o oil) 250 mg 
Shark liver oil-powder mixture (50 0/o oil) 150 mg 
Dextrose 300 mg 

Methyl cellulose 20 mg The components were mixed to a granulate in the same way as described in 
Example 3. 

40 The ratio by weight of GLA oil-powder mixture and EPA/DHA oil-powder mixture In the combination 
granulate may vary. 



Example 8 Gi-A-pollen-leclthin tablet 

Composition Tablet content 

GLA granulate 700 mg 

Pollen concentrate 95 mg 

Soybean lecithin 95 mg 

Cellulose (Avicel'^) 100 mg 

Average weight 990 mg 



The granulate obtained in Example 4 was dry-mixed with the components pollen concentrate and lecithin 
and the binder AviceIR with stirring and then pressed to tablets in a conventional tableting machine. 
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Example 9 GLA-salenium tablet 
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Composition TabTet content 

GLA granulate 615 mg 

Sodium selenite 0.05 mg 

Cellulose {Avicel"*) lOo mg 

Average weight 715 „g 

Example 10 GLA-vltamin B6 tablet 

Composition Tablet content 
GLA granulate 70o mg 



Pyridoxine chloride 



20 mg 



Cellulose Avicel"^ lOo mg 

Fructose 



Citric acid 
Aroni. lemon 



40 mg 
12 mg 
28 mg 



Average weight 900 mg 

Granulate containing GLA and tablets containing GLA can be prepared from black currant oil evenina 
3-TS?7-10 °" °' °P«°"«"y ^"t^^ same way as desM in ExamS 



Claims 



1. Granulate comprising 

Jli^r ^f'^"^-!. '"'"tainins 2-75 o/o (w/w) vegetable oil and/or marine oil, wherein the 

essential fatty acids are selected from gamma-linolenic acid (GLA). eicosapentaenoic acid (EPA) 

Snatton°w??r''^^"° ^ water-soluble canler in 

(il) a solid, pulverulent filler and 
(ill) a binder. 

2. Granulate comprising 

Jl^r 1°]'"^°"'''!.' mixture containing 2-75 o/o (w/w) vegetable oil and/or marine oil. wherein the 
essential fatty acids are selected from gamma-linolenic acid (GLA). eicosapentaenoic acid (EPA) 

cSmbhi t°°°^?r''^"^"°'° ^"'^ '°'^^'* ""^"^ water-soluble carrier, in 
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(il) a solid, pulverulent filler and 

(Hi) a binder, said granulate is obtainable by 

a) dry-mixing the oil-powder mixture optionally containing an antioxidant with the solid, pulverulent 
filler and optionally adding a diluent etc., 

b) dissolving a binder in water, 

c) mixing the dry-mixture (a) and the dissolved binder (b) with vigorous stirring, to obtain a 
granulate, 

d) drying the granulate obtained and 

e) driven the dried granulate, optionally together with additives to desired size. 

3. Granulate according to claims 1 or 2 wherein the oil-powder mixture containing 40 to 75 o/o (w/w) oil. 

4. Granulate according to any of claims 1 -3 wherein the oil-powder mixture containing 50 o/o (w/w) oil. 

5. Granulate according to any of claims 1-4. wherein the oil is borage oil, cod liver oil or shark liver oil. 

6. Granulate according to any of claims 1 -5 wherein the water-soluble carrier is soybean protein. 

7. Granulate according to any of claims 1 or 2 wherein the filler is a sugar or a modified sugar e.g. 
dextrose. 

8. Granulate according to any of claims 1 or 2 wherein the binder is a polysaccharide or modified 
polysaccharide e.g. methyl cellulose, hydroxy propyl starch. 

9. Granulate comprising an oil-powder mixture containing 50 o/o (w/w) borage oil and soybean protein 
in combination with dextrose and methyl cellulose or hydroxy propyl starch. 

10. Granulate according to any of claims 1-9 containing an additive such as vitamins, minerals, 
antibiotics, hormones, cortisones, pollen products and ginseng products. 

11. A method for manufacturing 

(i) a granulate comprising an oil-powder mixture containing 2-75 o/o (w/w) vegetable oil and/or 
marine oil, wherein the essential fatty acids are selected from gamma-linolenic acid (GLA), 
eicosapentaenoic acid (EPA) and/or docosahexanenoic acid (DHA), and/or other marine oils and a 
water-soluble carrier, in combination with 

(ii) a solid, pulverulent filler and 

(iii) a binder characterized by 

a) dry-mixing the oil-powder mixture optionally containing an antioxidant with the solid, 
pulverulent filler and optionally adding a diluent, etc., 

b) dissolving a binder in water, 

c) mixing the dry-mixture (a) and the dissolved binder (b) with vigorous stirring, to obtain a 
granulate 

d) drying the granulate obtained and 

e) driven the dried granulate optionally together with additives to desired size. 

12. Use of a granulate according to any of claims 1-10 in dietary supplement products, in food products 
fodder or in pharmaceutical products. 

13. Use of a granulate according to any of claims 1-10 for the manufacture of tablets. 

14. Tablet comprising a granulate according to any of claims 1-10 in combination with a binder . 

1 5. Tablet according to claim 14 containing an acid/ bicarbonate mixture. 

16- Tablet according to any of claims 14-15 containing additives such as vitamins, minerals, antibiotics, 
enzymes, hormones, cortisones, pollen products and ginseng products. 

17. Tablet according to claim 1 6 wherein the additive is vitamin B6. 

1 8. Tablet according to claim 16 wherein the additive is physiologically assimilable selenium. 

19. Tablet according to claim 16 wherein the additive is lecithin and pollen products. 

20. Use of a tablet according to any of claims 14-19 as a pharmaceutical product or as a dietary 
supplement product. 
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